The Early Jurassic was marked by a progressive recovery from the end-Triassic mass 8 extinction and punctuated by recurring episodes of anoxia. These changes, associated with 9 fluctuations in carbon isotope composition of marine carbonates, remain incompletely 10 understood. Here we present a high-resolution carbon and oxygen isotope record for the Early 11 Jurassic based on well-preserved marine mollusks (belemnites) from Dorset, UK. Our new data 12 show a number of δ 13 C excursions, starting with a negative excursion at the Sinemurian-13 Pliensbachian boundary Event followed by lesser negative excursions showing in the 14 Polymorphous, Jamesoni and Masseanum-Valdani Subzones. The recognition of the 15 Sinemurian-Pliensbachian boundary Event in this study and elsewhere suggests that observed 16
On the basis of the proposed stratigraphic framework, the Dorset δ 13 Cbelemnite curve 155 displays a series of distinctive features that show both long-term and short term trends in 156 isotopic and elemental data as outlined above. These can be correlated with existing coeval 157 δ 13 C records from different geologic settings (Fig. 6) . The first such carbon isotope event is 158 seen crossing the Sinemurian-Pliensbachian boundary. Despite the two highest Raricostatum 159 Subzones of the Zone missing in Dorset, a pronounced shift to more negative carbon values is 160 clearly apparent. Comparable studies [e.g. Hesselbo et al., 2000; Woodfine et al., 2008; Korte 161 and Hesselbo, 2011; Duarte et al., 2014; Franceschi et al., 2014] trends. If we accept a quasi-global nature of this carbon isotope event, then a source for light 182 carbon must have existed to produce such a negative excursion.
183
Similar negative carbon isotope excursions in the geologic record have been explained 184 by the injection of isotopically light carbon into the ocean and atmosphere from remote 185 sources, such as methane from clathrates, wetlands, or thermal metamorphism organic rich 186 sediments [e.g., Svensen et al., 2004; McElwain et al., 2005; Hesselbo et al., 2007; Bodin et al., 187 2010; Bachan et al., 2012] . Alternatively, the Toarcian negative carbon isotope excursion has 188 been considered to be a more regional event caused by recycling of isotopically light carbon 189 from the lower water column [e.g. Schouten et al., 2000; van de Schootbrugge et al., 2005b; 190 McArthur et al., 2008] . Coincident with the Early Toarcian event, a distinct minimum in δ 18 O 191 values derived from belemnites and a maximum in Mg/Ca ratios, is interpreted as a significant 192 paleotemperature increase [Bailey et al., 2003] . A similar trend is also recorded by Suan et al.
193
[2010] in brachiopod calcite from the Lusitanian Basin of Portugal.
194
The oxygen isotopes of this study can clearly contribute to understanding the Hence it seems possible that the negative carbonate isotope excursion at the 217 Sinemurian-Pliensbachian boundary is a supra-regional event associated with an influx 12 C-218 rich and cold waters. As noted above, the recycling/upwelling of isotopically light carbon from the lower parts of the water column [van de Schootbrugge et al., 2005b] has been considered to 220 account for the Toarcian isotopic event [cf. Hesselbo et al., 2007] . The key difference here is 221 that the belemnites of this study are recording both light carbon and positive oxygen isotopes 222 (cooler temperatures), whereas associated with Early Toarcian event, as noted above, 
225
Another potential temperature proxy in our dataset is the Mg content of the belemnites.
226
The magnesium concentration in calcite depends on ambient seawater temperature and 227 increases with warming [e.g., Katz, 1973] , a relationship that has been widely exploited in Sellwood, 1972; Haq et al., 1988; Hallam, 1988] with a high in the 307 Ibex-Davoei Zones was followed by a short-lived but prominent regressive episode at the end 308 of the Pliensbachian. Hesselbo and Jenkyns (1995) also suggest that the condensation of the 309 Luridum Subzone to be related to sediment starvation and deepening. As noted above, the 
Conclusions

320
Our high-resolution data suggests that the Early Jurassic was a dynamic period of Earth 321 history that witnessed significant relatively short term changes in global ocean chemistry.
322
Whereas long term oscillations between cold and warm climates in the Jurassic have been 323 linked with the variation in CO2 [e.g. Dera et al., 2011; Jenkyns, 2010; Korte and Hesselbo 2011] , 324 the character and origins of these shorter term climate variations are not so well understood.
325
A negative δ 13 C excursion is recognized at the Sinemurian-Pliensbachian boundary followed 326 by lesser excursions within the Polymorphous, Jamesoni and Masseanum-Valdani Subzones.
327
The recognition of the Sinemurian-Pliensbachian boundary Event in this study and elsewhere 328 suggests trends are likely to represent a supra regional perturbation of the carbon cycle. From 329 a broader perspective, a protracted interval showing changes in carbon cycling is not unique 330 [e.g. Bartolini et al., 2012] , as similarities exist between these Early Jurassic events, and other 331 studied Mesozoic intervals that are also interpreted as global. Hence, we speculate that 332 perturbations of the global carbon cycle were not confined to specific intervals (e.g. within the 333 immediate vicinity of an extinction interval), but are rather persistent for substantial lengths of al. [1980], Hesselbo and Jenkyns [1995] and Page [1992] and bed numbers after Lang 603 and Spath [1926] and Lang et al. [1928] . Constraints placed on the negative excursions 
